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Hflola. Al^ejo!] ^fl 7flA]£]c>| olt}. 7flA |^ ^oja Al^Efl^- ^Jf^ofl yflolH-g- 

^-B-^l ^tb ^(wick)ol <8>8€ §ih sMHs]-, #7l ^-f}-^ ^-*fl # 
A *\T%*\^=n ^-g-s)^ ^lB]^, £^g- # 7 1 §1B. 

#71 ^^1^ a o V 7] ofl^^nflo^ o^V ^ O.^. a o V 7 ] SfolHSf ^7) 

as ^^-¥-1- ^^Kr 3\ ^7) <a^^r# Jrefe. 0.^1^ ^ 

JE 4 
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flflola. ^l^^{Baking system} 
[51^ ^1 

£ 11 ifl^l £ 13^ ^ #3MH>I1 ^zj- eJ-£M nfl^ f^efl 7l#<*H <^ nJMa 

-§-, £ 12^ tf^Sj- ^# iL^fe ZLEfl^#olJi ; £ 13^ ^7l» ^nfls ^^-i: trj)o] 

S. 15 £ 16^ ^ ^^7>^ Al^eflol^cHlA^ a. g-tgdfl cfl^- tfls^-o.^. a> 

£ 17^r £- Al^-eflol^oflAi ^ofl cfl*l ^^o S A}-g-<£, e}- 
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JE. 18 ifl*l S. 20^ Al-i-^ol^ofl^ «v^^| ^A]oflofl Bflols 

100:*1B s|-ols( heat pip e ) 102:*1e1 

104a: -R-Xl 104b: ^fl 

106, 120, 134, 136, 150, 160: XU X|6 ^*fl 

108: "IB 109:7}<&^t£ 
160a:^.2:*lBl 

Pl:-&^i| PI' ^^-r- 
W:^l<>l3Jl 

110, 124, 132, 144, 146, 148, 156, 160b: XU vfl*l X|8 

112:^ 125:^4^1 

126, 128, 130, 138, 140, 142, 152, 154, 162 ^ 164:XU i-fl^l XllO 

126a, 128a, 140a, 152a, 152b, 154a, 162a, 164a : XI 1 XI 8 WH^cH^r^ 

LI, L2:XU ^ XI 2 
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<23> ajc^ ^ofl A>-§-£]^ tiHo]H. Aj^Efloll ^ 3} 0.^1, ^Hl^>7fl 

<24> til^^j ^ sg-^ ^ X\.£ ^ A%A^ Si^Rr 

M€ #^-g- i^-*Hl Hfl^la.*!-^ =LHl wflolH(Pre-bake) #7l ##bM- i 

33 3fl€^ ^r^K 7 ! ^#^3 ^Ml ^I^tt ^ ^ «!H£3.(Post Exposure 

Bake) i^W. 

<25> A>^1 ^d\)^ afl Ola A}-g-<g ##^3 ^3" -g-33 ^ofl Hj-E}- ^-^^1 

cf. ^M^, #%°fl HlMa-Tr 150°C^1^ -^^\5\7)S. £}J1, 90 TC^^ ^l*fl°>*Hr 

5d3". ofl^l M^fl ^ A>-g-£l^ «1M=L ^-til^ Aj-^ofl ^ mjolH S 

^ ^ flS^- §1^ * ^ ^l^-i: g^z. sx^-. 

<26> £ H7] £ 3^r ^2fl 71^1 3^> «fl°]3 ^13 ^ *}^(°}*}, #5fl3 

Allele} iL^^H=r cl^£#oi4. 

< 27 > ni^ f £ iofl £ a1^ ^2fl 01 v^zl- Al^e^o. tfl^nH^ Jj-200 1-00 1537 l-£<>fl 7}*m 

3 , €3MB(54)^H ^ofl7> Jl# ^ 5^ ^zj- nfl *fl.3.(56, 57)1- ^^sj-Jl, ol 

1- -§-*lH ^it 71^ v^SLS. 7>1 #eflole( 51 )- ^Z^^t}-. £. loflAl ^ 

<6Jl 52 ^ 53£r AA ^ slHB ^Iji, 55^ ^ ^HH^c}-. zl^ji %^ 

3L 604 61^ ^zl-nfl^oi ^-^oIji, 623- 63-^ ^^^0!^, 6 4 ^1 69^ 4^ 5-31 
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91, £51 ^H, ^ ^iHl-ei , £51 S^7l, #efl^o]c y n« ^ ^oli}. S c^. > ^ 

«1JE. 80£ #*ll Al^Ejo] 2^Rr Aj^Efl ^E^^o]cf. 

<28> £ 2<H] 51*1^ ^Eflo} Al^Efl o. 

^^711 3g 11-227512(^7)1 «IJl:2001-118789AH] 7l7.fl^ ^^.S^l , alHa l-3HB°fl cfl 
-§-3^ 1^(70) *>^-<i £H-£] ^(74) o] oicf. 5^(74)^8: **fl <g^(70Hl 

■fMI* £-M-3H ^^(70)^- ^z^mtf. 51^<HH ^S^U*. 71, 83, 85, 87, 93 ^ 96 

<29> Tfl^^Ai, £ 36\] SLA] si ^eflo] v^z|- a]>^£ ^^^1^- s.2001-0051755S^ 7l *fl 

^ 1-^ ^1(30)^1^ ^E}<H ^>(101)7> tfl^ ^^(99)^- ^«lt!:T=f. € 

EH ^KlOl)^ ^#(99)^- £51S. ^tb^. S£*b, =f£|<>| ^>(ioi)ofl # 

^SRr ^1^^(102)^ ^E]o| ^KlOl)^ £51!- *)H*Rr 

(103) ^ PIMH ^ D l^ ^^^^(105)^1 ^ ^1(30)^1 ^Hl5]<H o^cf. 2Etb, ^ 

EH ^KlODS^Ei ^ a o V< 1^7l7l ^ -B-S(lll)7|- ol^. 51^1 

90, 91 ^ 92^ ^l d l^(W)€- ^ * ^olsl(W) 

1- *l*l*Rr = 5^1 nlEl ^o]j L> 104^ ^^(99)^1 £511- £51 ^A-Hcf. 

<30> o]9\ Z>£ #EflS) ^z}- Aj^Eflo^ q-f-cfl^.^ o|;*lo) ol 7] ^ f>}x}*V , ^o] 

^X)SL3. o)i=Lo^l7l *H-£-ofl, »\}o}EL #eflolHSl £51 ^^>7> 3cf. «)H 

3. #eflom^l ^i^l7> ^^^>7fl ^^£1*1 21^1, a^sM <£*}^ -g-^V 

£51 ^it ^7)^*1 o.^ x\ 7^0] ±_SL^A. si H> ^#£ ti>51^1 ^1^1 >«*H§* 
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^ *>M-7> r]-<#*V- Hfl^lH #eflolH» cH* ^*l*Rr H o v ^l°14. °1 y o Vo J-^ 

^z}a]t>o] ^ oi^]^, (spinner H A^r^\ «1Ma. t-^MH 
7> ^M7> cfl^sl-£l7l nfl^-ojl, h>^^- ^o>o.S 1- ^ £4. 

<32> M. 7l#^ 4^1^ #£fl 7l#^ 7fl^d^7l ifl 

<33> A>7l 7]^^ ^^>7l 3*H. M}-^ ^^ofl yflolH-g- ^]ol3]7l- S.^ 

^(wick)o] 4-°!^^, ^71 ^^1^ ^ a o v 7 ] -^v*.^ 

^H^l -§-*lH ^"71 *1B <^-fMl<2}- 
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<35> <#7] 12 ^Z^fe #7| ^^nfl7V 7^^ ^H^^H, -fr^TT ^ 

^7) ^^nfll- 7}<$t}7) Sf\# 7}<$^^r S^M}. ojnfl, ^ ^^^3. ifl^ 
oil ^(wick)ol 3X7) nfl^fl, ^"71 ^Z^r Sj-^IH ^tt ^ 

iL-b a>^-3]sr>cf. 

<36> -S. eJ^S] tf-g- ^Al^ofl £]<5>ijl, ^7l ^>7l SjB ^lS^) ^-71 

<37> r £ ^r > ^4"^^ ^1 <3!>^HH7}- ^ ^ ^fl^^H ^ -fr^TT <#7) 

<38> ^4^^^^- 3§H. WJ] ti.c>lc}- 

<39> #7] *1 E 4°115] Ef^I^ ^-71 12 ^Z]-JjLX|-o] o] ^-7] <£^2H1 4V7] 

<40> #7] 7}^A 4*fl» ^^71 ^V°i, -g- ^*g£- iE*V ^Hfl-g- 31 °1 ^ 7> 
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<4i> o}7H, ^71 ^^H^lfe -8-71 9JJf ^-7>^- #*>£L-I=- ^al^nf. 

<42> ^y] t£4=-^t£^ ^-7) *1H SM^O} ^7) ^ ^ 0>) 

<43> ole^ ^ l-eflojEo] ^ cg<*j o. gg-o. A] ^ H1 

Jis^ ^Z}-X|^ ^£ ojl- + 014. ^ti]^ iL2:§lEi«- °l-g-*H a o V 7 1 

<44> Cl§> ; Tgxgo) ^X\d))o]] 2)*); Bflola Al^-g; ^«-<g ^s}^ ^Ml*} 

711 o) ^6\)X] 5L^o\] 5LX\Q fo]i} ^^^S) JfL^ t^H^ ^ 

<45> <^1 AjAHl> 

<46> ^-^01 ^ ^AHlofl yflola A^Eflo. 4oll £ Al^ ti}<4 ^0} a-^l(Pl) 

^ o]o]} §ls is ^^(P2)(ols->, ^^ej- f-)# ^til 

£-3l(Pl)Tr *lB s)-olH(lOO)^- H ^^^1 ^^51^- ^1EK102)» 
nf. 12 ^^-f-(P2)fe ^ ( 104b) 7} ^fl 1 ^^^^1-^3.(106), *fll ^nfl 

*1#^ 3(106)^ o\^d]) ^*}S\o] «2»^nll(104b)l- ^^}7] ^tt *fll ^^^1(110) 
^ ^11 ^ nfl ^^3.(106)^1 ^t>l£H nfl ( 104b )-& ^1H sMH(100)S # 

^ &&*}7}7] 7>9j-^cj(l09)-g; i^t}. ^1 ^^7-1^3(106)^ ^ 

^ ^ Sl^M ^ol ^^51<H xiol ^1 ^ ofl ^^-^a(106)^l -n-^si <q-^*ii 
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^ °.3.-fEl 5L^1^^# ^-o> *fll WM*]^ H(106) 3 ^-g- ttj-ef o}^} 
^Mj-Sjtf. o| ^6\}X\ ^W#e§3.(106H1 -frSm ^-71 Jl^ 

^(P2)^r sM^5L ^€ 3^5. 1: ^ 5W. 7|-^^(109)€- *fll ^ 

Dfl^^1-^H(106)^ ^^SHM $1^1 ^fl^Rr #7l# 7><I^>^ *fll ^nfl^^-^a(106)ofl 

^€ ^^^fl» 7>^>7l fl^ *U ^^^^-^3(106)^ 4r 

^r*l ^ 3°1 w>^W. 

<47> HflojH. ^^-g- nfl, £^oll £Al*T- uffi]. ^-o] ^ E 2)-ol^(i00) ^^(Sl) 

^1 %}°}v\(\l)7} S-^z}jl, 100)^1 ^^(Sl)^r 5b ^0.5.^1 

^1 -i-'S ioo°c~i50°cs 4°1 H(ioo)^ #7i tifloja ^^1 

^5.5] JL, ^^(SD^-S.^ 4flo]3f|(W)7> ^71^ ^ofl #7] till oia. ^*<HH *1^ 

<48> st-ol^doo)^ ole^*l- <*)^§- ^sfl, tfrjH 34olH(100) ifl^l ^-B-^l (working 

fluid) (104a) 7} *fl^ ojcf. nslZL *1H 3MH(100)£l vfl ^ofl^ ^ 

^(wick)(^l^l)ol o^cf. 

<49> ^ o.^( 104a )^ ^. 7 ] ^ola ^(102)5.^ ^^S)^ ^ *1H 4 

olH(100)^l ^£(S1H1 ^i^H ^^(Sl)-I- *l^*Rr ^rCf. § ^-71 tiflol 

3 ^<HH ^lEKl02)5.-^-Bl ^^£l^ 9]^ 3]-^^(i04a)^ ^-B-^l(104a) 31 

^ **Kll2)°.3. ^H^H *1H 4°1^( 100)^1 €#4 ole^ Jf^ 

*1 «1B sj-°l^(100)5l ^^(Sl)ol ^l^^cf. 
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<so> *V3g, # 7 ] ^ #eflo]H ^, § *1H sh°l = (100)fil ^f^(Sl)* ^*Hr sj-^ofl 
*\ ^-MCKMa)^ #7l 4ef *1H 4°lH(100)£} 

^olH(lOO)^ ^ # ^^ofl jihtI] oj7l nfl^-ofl, aj-^. ^.^ ( 10 4 a )fe *1H s|- 

<>1 = (100)3 3 JL^Tfl ^€4. at!-, ^7) ^ o|| ^o.^ (10 4a)^ 

«>7l nfl^-ofl, sfr 7 ] ^zH^HH ^^l(104a)^ *|B sM = (100)3 ^^J- 
# ^^^.S. ^l^*>7fl ^g-^t]-. o]o\] n}-^, §1B 3-°l = (100)3 ^f^(Sl)^ ^ a] 
#ofl £ ^^o] jis.711 v^^cf. ol^^V ^Z^B^o))^ ^7]^ ^(112)* 7]^ 

^ J±3- ^£ol *J-gH^(104a)3 ^3^*1 -§-^3^r 3"^* **fl 3^1 *|-§-fr 

*H(104a)S ^4. 

<51> 3^-M(104a)*r #(^T^)°J H>^«m, Ol^^ c|.h o.^ ( ofl^tfl 

§ ^ v\M f^j A>-g-^ ^ clef. 

<52> tHS, *1H 3-°l = (100)3 ^-^(SD* 3*cHH *)-§~f}-*ll(104a)» J±3 

^ £:513 -fM|3. tfl*)l*Rr ^-f , 3°1 = (100)3 ^z^-Ji^ol ^<j>^1X1 ^rf. # 

7lt!- iLS ^^(Pl')2] *fll ^nfl^^-Efl 3.(106)^1 ^U-l^l *|4MM(104bHr -g- 
3 0 13. *U *|3M8H(106)3 ^^ffl(104b)^ ^-*Ml(104a) 

£-3- ^ -fK*13^r ^J°l a>^^}cf. 

<53> ^7l*V *1H 3-°l = (100)3 ^Hf^(Sl)^- ^3^Rr 3Z)-^ofl^ ^7}^ 33 z>o] *i 

H 3<>lH(100)3 ^ Jl1:# ^o] 7) 3*fl ^^(Pl')^- *1H J*°1 = (100)a}°H 

W£(S1)3 -£5.7} QZ}^ ^.EjsL ^3"€ «fl*M -M ^«r°l 3-^*1 3. 
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< 54 > ^l^JlS., 4 o l^(100)i4 IS ^^(Pl)A>oloil °-*fl ^^-i- ^tb ^ 

A2 ^5-(Ll, L2)7]- *i*l£H ojji ( ^1 ^ L2)°fl^r #71 ^ ^ofln> 

4Mfl7> ^ -B-^l^l Jl-§~8: ##*Rr 108)7}- 91^. 

(108)^ |£S «1€ ^ 014. 

<55> bM^(IOO)^ ^-w.^( S1 )ofl ^ ^z^-ol Al^s]^ fy.(108)7l- 

-£-A)ofl 1^ t$Z}-«.(pi')o} 7 ].<y- ^cj-dog)^ ofl^tfl o)^ oj}^ D fl ( i 0 4b) 

7> 7><a-^t^. ol ^5zj. ( ^2 -frs.( L 2)!- **fl ^#^nfl(i04b)^ <a^-7> sH^doo) 
S. ^S\51, m -6-S.(Ll)l- -f-sfl 4 o lH(100)S] ^-g-H-^l(104a)7> 

^£1(106)5. -fi-^c]-. ^>]^*> -ff-sfl 3i|-olH(100)^ #^(S1)^ ^£7]- i 

100°C5. ufl^x) <£^o.5. HL^r ^7l^^.S ^RVtf. #7l 

-M £^ IS ^^(Pl')^ ^^7-1 #^£3.(106H1 2}- o lH(100)^l 

^-^l(104a)7]- -fr^E^i ^1 ^nfl^^l-^a(i06)ofl 7^#^ ^#^nfl(i04b)Sl 
^r£7> ^°}X)7)} 5}^, 7^11 ^nfl ^ #^3.(106) °}^°\) ^] £ ^1 ^Z|#*] (llOH 
o]Sfl ^#^x.fl(i04b)^ ^^^711 ^1^. 

<56> <^2 ^*H1> 

<57> s. 5# #S*>^ ( -g- x\]2 ^HH wflolH 4°1=(100) 

«f ^l^^r ^12 ^nfl7-]#^a.(120)# ^tiltVcf. sM^(100)£] ^ 2 

#^a(120)^ <a]^S: 7)11 ^^^(126)^.5. 913- , A}2 

(128)il5. ^^5]^ *fll ^^^-(126)# **fl^ «1S sM^(100)3.-*fEi 7\]2 ^*fl 

7i#^H(120)5. ^#^o)l(104a)7> *fl2 ^ 7i#^£i(120H -fr<y^ 
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"l|(104a)fe 23°CS. ^€ cf-g-, ^12 128)^1: -f-SfH *} 

B 4°1H(100)S 

<58> 4°1 5.(100) 2} ^12 ^^^^-^a(120)^>^]^ -R-*fl ^«r-£- #7l alMa. ^ 

f^l^U, ^71 sj-ol^doo)^ ^^(Sl)^- 

°1« *lll ^^^(126)^1 *fll ^*im4H^(i26aH , *fl2 <a^(128Hl 

*ll2 ^nti*eHH^(128a)°l ^4 -M^l^cf. afll ^^^^^(126a)^ ^sHS 
^Jo] wV^^q- ^J-^tf. ^12 «^HH^(128a)£- ^o] tij-BJ-^^VM-, 

^ ^¥ 7 >^*V ^-^4. 

<59> sfolH(lOO)^- ^12 ^°fl^^^a.(120)^>ol^l^ -^l7> ^^M^i 

4°lH(100)vfl *J-g-M(104a) ^7} a1*H tq-ef #7>^ ^ Xl^-M-, <£^Z}?\) 
^x)s\±r w>^3|*>cf. ofl^ofl ^^-^ll(104a)^ ^-#^4 ^2 ^^^(128)^: **fl 

a] 3}-o)B(100)B -fh°j£]^r ^-SHHSJ t^o] Hj-Hj-^t}. o] ^l^- 

B *fll ^ *fl2 <d^^-(126, 128)^ ^Tjoj ^ o. ; ^ ^12 ^ oH^^^(126a, 

128a)^ c^^b^ ^<a^ ^o] ti>^-3]s>cf. ^ *fl2 ^^^(126, 128)21 2{%o] cf 

^-f, s|-olB(100)B^-Bl ^-^-^( 104a) 51 sMHClOOHl 

-fr 0 ^^ °-^MH(104b)^ <#°1 ^^jil ^ U ^ ^ 2 ^ni]^-^^^-(i26a, 128a) ^ # 

<60> Tll^lH, ^^^(126)^- ^-*)H sM^UOOHH ^12 «*H>tg£L(120) 

B -FHM^ ^-fr*fl(104a)^ ££7i£ ^-Efloi HV^ > *fl 2 128)1- *fl2 ^nfl 

*1^3.(120H1^ si- °1 5.(100)5. ^Mfe °U£^T= ±^Si\ ^^rfl 23°C 

^B7> y|-^-3i*1-cf. 4^ ^2 ^nfl*1^a(120Hl ^-f^Kl04a)^r #7l 4i 
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^^^1(124)7> cV^sH 9X^. *\}2 ^^-^1(124)^ A}2 ^Jnfl^ ^3(120) el- 
icit ^o] w>^§>!4, ^^Ji 1255. q-B}-^ h}<21- ^o) n. -8}^6\] ^-Hl^ ^ £»JI, ^ 

<6i> *V^ ; ^2 ^^^1(124)7]- -§-^JfS ^£ ^-71 *fl2 ^ 

0^^3(120)^ tf-Sj*-, ^/HLfe ^«H1 ^ aI-H- , ^-71 -§-^-^ ^lS.^-Ei 

<62> <^13 ^AH1> 

<63> £ 6# %t-^>^, sM S (ioo) ^-M tf^CSl), # ^ €3HH 

^1B sMB(100H] *fl3^ 4-§-Ml(104a)^ ^QSr ^13 °14^:(130)ol t^eM 

Sit]-. ^fl3 9l^^:(130)^ ^1H sMH(lOO)^ <£^r°)} <£^.s\°] Bj-cK^ 1*1 

B sj-olH(lOO)^ E^M "g^^H ola^ ^3 ^^^.( 13 o)oi ^ ^^0,1 ^13 ^ 

4^1(132)7> ^til^M o^cf. ^13 ^4^1(132)^ ^13 91^^(130)^1 <U^9 #*}±r 
^EflB ^12 ^aHI^i ^013 Al^e^oll ^-wl^ *H2 ^4^1(124)5+ 

*03 91^^(130)^: JL-L^r, sj-olHdoOS-^-Bl -fHMfe 4^-8-^1 

(104a)5l dfc^S] *Vt}. ab§"fMI(104a)7} -fi-#S)£r *1H 

3*M = (100)^ ^3 ^^^l(132)A>oloi ^j| 3 o|^^.(i30)6fl *fl2 ^a^Ha! ^ 

& *fll ^ nfl cH^cH 126a) °1 ^l^H SU, *D3 ^4^1(132)5.^ *!^HM7} 
^xr sj-ol^doo)^ El-^4 ^13 ^ zl-^l ( 132) a>oH *fl2 ^ °fl^#^^:(128a)ol ^ 
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<64> <^]4 ^Al^l> 

<65> £ 7-1: %2xf>}T&, 34°1 = (100) ^-M ^13 ^ *fl4 ^71^3(134, 136)7V 

^lsM Si 1 *. ^13 ^ *l]4 ^fl*)^ 3(134, 136)^ #7l ^ *lH 
sMH(100)3.-?-El -ff-#S]fe JL^9] ^^Ml(104a)» *\ ^}JL , ols <M 

°1» ^*fl *ll3 ^ ^4 *3*M3M8a(134, 136) zi-zl-ofl ^4 ^ *fi5 ^ 
2^*1(144, 146 )7> $XA. 
<66> 5b #eflolH^ ^z*°l a^s)^ 340] H( 100)3. -^e] *bg-R-*l] 

(104a)7> -8-#^4 ^AjoU zl en^nfl7> sHH(100H ^Jo] a> 

X)3 ^ ^14 a] #^3. (134, 136H, ^-^1 *1H ^°1H( 100)^1 ^>*MM 
7> i^Slb 4j^oJ| 7>^ *fl4 ^nfl^^3(i36)ofl^. ^ ^3, ofl^tfl 23°C^ ^ 

<67> ^4 ^ *fl 5 vgz^^K^, 146) z\]2 ^ tiflo]3 Al^ofl ^t)]4g ^2 

^^(JE, 5^ 124)5+ -g-^ <*^J- ^-t+. ^4 SJ ^15 ^^^1(144, 146)^ #<|3 *3 
n^lS. € *r SKfe3|. ^-S«1JE. 148^ <>1» 7HV^o S u}Efufl *fl3 ^ ^4 ^ 

nfl7-|^a(134, 136)7}- n>^^ fl*]^ 3^ nfl, ^4 ^ufl*1#^3( 136)3. -fr^fe 
°-UHHfe *Q3 ^ifl^^H(134)* 7]^7l nfl^l, *I13 ^^^^3(134)^1 -fr 

^-8-^1(1043)^ ZL ^37}- v^Tfl ^cf. ols]^ ol-frs 3H. a«4 5? *fl5 ^z}- 
^1(144, 146)^ ^-at!- £-*f ?H «V^*>M-, ^15 »3aq-^l(146)Jic|- *ll4 ^ 

2^^1(144)^ ^^g- ^Tfl ^ <&t±. 
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^o|s(ioo)Sl ^3 ^n|]^^-^a(134)^ ^14 (138)^.5 <£^S\ 

o] 5^U, *fi3 ^ ^14 ^nfl^^-^ a (i3 4( 136)^ ^15 £^(140) , 
*1H s)- o lH(100)^ EHf4 *ll4 ^^^H v ^3(136)^ ^6 ^ *Kl42)iL3. & 
cf. *ll4 ^^^(138)^] *fll ^°fl^^(126a)ol -g^l^H £U, *fl5 140 HI 

^13 ^*m^&(U0a)°] -i^l^H *H6 ^^^:(142)<H1 A\2 ^U^^(128a) 

°1 A A*}s\°] 9X^. m ^nfl^^c]-(i28a)^ ^11 ^/SE^r *fl2 ^ °1| ^cHMr 126a , 
128a)4 ^^7H^. *>■§• ^ ^ ^H<?1 wl-^-^^cf. vfl^l *f)3 

^nfl^^^.(i 26 a ( 128a, 140a)£r A cM ^ Al^J-sq^ ^jl, # 7 ] 

^11 xfl^l *fl3 ^ofl^-^^c4-(i26a, 128a, 140aH 5-^ ^sl JI, sj-°l s (ioo)^| 5^7] 

£ *|-g-fr*||(104a)fe *fl4 ^^^(138)^: -§-*lH ^3 ^nfl^^-^a(134)S. -fr^^f. m 
^ n fl^^3.(134)ofl -H-^^ JEE7-) ^o.^|(i04a)fe *fl4 ^#*1(144H1 3*fl 1*} *1 
^15 ^^^r(140)* ^4 ^fl^^aC 136)5 *\U ^nfl^^V 

^£1(136)5 ft<Q& <*\^^±r ^4^1(146)^1 ^Sfl *1H ^1^(100)^1 

3^ £r5L7}*l ^l^^l t^-g-, *fl6 ^^^r(142)^- sMHUOOHl -fr 0 ^ 

4. 

°1^ -M^l ^71 32- #eflolB7> ^;^i^l ^z}-^ ^77}t] <£4-7j\o_S. °) 

°H, A o v 7l £^MM ^14 ^nfl^^-^a.( 136)5. ^-B] «]H s|-o]s(ioo)<Hl -B-^51^ ^^-^ 
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"A 3 -^JE^r *1H 5^ol = (ioo)Sl SE7i£ *j-^"fr*|(104a)Jitf ^-c}^ ^s]^ & 

* ?M ^ 91°-^, 80°C oltflo] %o] tif^^cf. o]d]] cfl*fl7^ ^^cf. 
<7i> wl-Sf ^-ol ( ^^^(138)1- -§-*lH *1B sMH( 100)5.-^1 -B-#S]^ El 

^£ ^-^^l(104a)^ ^13 ^ *114 ^nflTRVig 3(134, 136 o.^ 71*1^ j$ 7 ] 

^ «3MB7> 7>9l£l7l # *1B sM = (100)*l| iflfl^-i- ^£^1 ^^^j, 

=L ^*\]±r m ^ *fl *1 #^3(134) 3^ ^14 ^M^SMBHC 136)5. € ^ SU^. ^, EL 7] 
£ 3-§~M(104a)*r ^13 ^ *fl4 ^ nfl 7-1^-^3.(134, 136)1- T^l^ 
3°1 w}^^M*h *fl3 ^^7^^-^3(134) S^r *fl4 ^ofl7-RV^3(136) sm^-fr *V-§- 

<72> <^] 5 ^Al^> 

<73> £ 8«H 5^1* ^ ^-O], ^Aj^oll o^ Hflola ^^^^8: ^7]-0] 

*fl4 ^Al^o]] aijola. A^^o} a|| 3 * ^ 4 ^ ufl ^ #^3(134, 136)2}- *fl4 ^ *fl5 

^zR 1 "*] (144, 146)5. ^z}ofo^ ^ 3 ^ n fl^ ^-^3.(134) ^ ^4 ^z}-*}-*! 

(144)1- ^7l*V ^-fojcf. 

<74> £ 8<HH 150^ *fl4 ^7-1 #^3 (136)°+ ^-f-t!: ^15 ^^7-^ 

^-^aojZL, 156^8: ^15 ^nfl7^^3(150)oH ^7 ^ ^#*1 1- M-E^tf. *\}5 ^«fl 

7-1^-^3(150)04- o"lB sl-olHdoo)^ 0j^£_ ^^^-(152)0.5. oj^^ol 01 ji, ^5 
^^^^-^3(150)°+ *1H sMS( 100)^1 El-^-e- ^18 oJ^^-(i54) oi^oi 54^. 
*1H ^olsdoOS-^-E^ 7^15 ^^7-1^-^3(150)5. HlTl^ o_fl^ufl(i04a)7> ^B}^ z\) 
7 <S£#(152H *114 ^ ^115 ^ n H^^^^(152a, 152b) o] 0.5 -H*l£H °jT=f. ZL 

elJl 7fl5 ^°fl7-l^-^3(150)S.^-Bl 2}-olH(100)5 ofl^-^nfl7l- ^^tt *1]8 
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^^^(154)^11 *fl6 HH^^r^rC^aH ^l^M ^14 £ *fl6 ^fl^EHM^ 

(152a, 154a )^ *]--§■ SE^r ^ tiL^i, ^5 ^nfli=HHr 1 2-(152b)£- *fl 6 ^ 

°fl<EHK^(154a)£ cfl^^ ^ 

<75> <^6 ^Al<^l> 

< 76 > E 91- ^SS}^, «1H sHH(lOO) ^^-^1 ^116 ^fl*H>^3.(160)7> 01 

^16 ^flxi ^-^3(160)^ sMH(lOO)^ ^19 ^^^(162)^.5. 

^Jl, ^16 #^3.(160)5]- §1H 5f^»lH(100)^ ^-8: aflio 164) .2.5- ^ 

=M ^19 ^^^(162)* §1H sMaaoCO^fEi *fl6 ^ofl^^3(160)S 

i*7i£- ^-g~fMl(104a)7> -B-#s}tl. ^-7] 1x7^ ^4Ml(104a)^r ^110 #^(164)* 
*§-n*} *\}6 ^^7^j-^3(160)# 7^]^ ^-ft*^ 4^1 *1 

H. 2MH( 100)5. *fl9 ^^^(162)^1 ^^^^(162a)^ & 

I, ^1 10 ^^^(164)^1 *fl8 ^]nU^^(i64aH -M^sH ^nf. *fl7 ^ *fl8 ^°fl^ 
^r^:(162a, 164a )-^ 7>^ ^ ^ ^^14. ^16 ^^^^(160) ^ofl 

*ll8 ^^-^l(160b)7> ^s\o] oXjl t ^-a-o]] tiS^lEKl60a)7l- 5^. ^18 ^ 

<77> ^ ( iS^lBl(i60a)^ ^olH(lOO) *Hj*-<*fl ^]Ei( 102)^1- U^] *1H. 

^o]h(ioo)bi ^^(si), § ^ €3HB si^Krtil ^V-g-^q-. 

<78> *1H sM^(lOO)^ ^^(SlHl cfltl- cf 

^Hl<2}- ^ ^17 ^ ^18 ^ti#^#(162a, 164a)^r ^^Ifif ^*}t11 #Bfl 
7> ^t}. ZLSlJl §1H Bj-oj^doo)^ ^fl^^l ^-R-^ll^ ^BKi02)^l £|*fl 7>1£]J1, 
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all 6 4H^#ig3.(160H] €^^14 -fr^s^ ^-^lEi(l60a)<Hl 2\?% 

QA. °1 ^ J±^lBi(160a)7> ^^^-^-5.^1, ^(102)* °}$--& :4°lH(100)£] 
^^(Sl) *1^H ^Ei(l02)^ ^ 5^U, ^«-*|(Sl)^ 

<79> 4^-^^ i^o] ^oja Al^e^o) ugz^-jL^-sl- ^*}<*| ^*}7l- ^ 
a)*1 el] ol^ 

<80> ^ >£tg^ ^i- 7 i Al^-eflol^oflA-l afloia Al^^o,^.^ E 4011 saI^I 

Al^fl^ AV-g-^O^Jl, *gr$£) tiflo^ X\ + M6\] cfl*}- cflS^o.^. £ 15 5. 17*11 

a}<4 ^ ^efl 7l^ofl 01*}. afloia Al^(ol*h tfl^ nfloja ^^oie). 

^ wH^l^ Al^Bflo^ 15V ^e^olH^ 150°C5. ^l^tt <=!"§-, 100 °CS ^z]- 

<8i> 51 15 ^ £ 16^ ^ ^^HS ^l^cfl #ol ^S)^ ^1 31 *fl2 ^sKl(206, 

208H ^ #eflol e (200H1 cflS^- Hfl°li3. ^1^^^ ^ #3Hh(200)£)- 

3 ^5- ^ ^^£5.^1, £ 15tt 5V #5)lolH(200)2l ^11 ^^01(206)^ nfl^ 
^ % ^eflolH (200)^1 5}-^ ^«H1 rfl*V iL^jL, £ 16^ >fll ^ ^2 

^z}-eKl(206, 208H xfl^fl^ ^-Eflsl ^ #3Hh ^])^ jgig o. -t^^t}. 
<82> JE 15^1 ^ 202^ *| El * , 204^ S^Jfr-i- M-E^t}. zl^jl %V S «.^ Lc 

^ £ 16^1 EAl*V #eflo]B(200)^ f^-fr *lM~b f^*!* M-Bj-^cf. 
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<83> £ 17-& ^A^A ^2}<?}(210H fs^ o>sfl^ §>^(204)^ ifl*fl^ ^ 

<84> £ 10 £ 14^ ^7} «fl°l£L AliEjo^l cfl^}- Aj^-eflol^ ^32fl- iL<^ 

<85> ^^1^ 0.5., £ io, £ 11, £ 13 ^ £ 14^ 3.^- ^7} ife-? 

^cfl, £ 10-^ #7l ^ #eflolBl- ^^w^o.^ i|z^t!: ^-f(ol*>, *)U «■) 
°1 j1, S. ll£ *fll *ll2 ^^s1- < ?](206 ) 208) z*zH 23 ^z^r* 1.53 

-H, £ 13^r *fll ^ *fl2 ^3-^(206, 208 )4| ^^K 1 tfl4! 23^^ ^-7l» # 
71 ^ 3-f(°l*h aj|3 ^4-3 £ 14fe 313(202) °}^<$ 

^Hl^ SHf#(204)*H tfl;*M ^33^ (210H1 18°C3 ^3^* ^ l.533(# 333/ 

?)Jl 5. 12-b #7l ^12 3-9-*IM <&3|SH| ^-£-3^ jia^tj.. 

<86> £ 10^1 %2i^-SL Gl, £ 113 ^-S-^-Jl G3, £ 123 %Si^-S. G5, S. 133 

Ji. G7 ^ £1 143 %2i^3L G9xr £L^- #3 ^ -t3MH(200) ^Wl^l 3#°11 3-^ 

3- #3l°lH(200)3 ^ 3g^^£L^ iL^^ Tfll, ^13, *fl5, *fl7 

*fl9 ZLEflSl-olcf. ZlBlZL S. 103 ^^-S G2, £ US] %V S h.Jl G4, £1 123 %^ 
3L G6, £ 133 G8 ^ £ 143 G10-B- 2.^- ^ #sflolH(200) ^^^}- 
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s%o\]x) x\i}6\) 4^. ^ #efloiH(200)^ a^tfl -grS^l-sq ^Sfl- iL<^^^ ^4, 

^16, *fl8 ^ *fll0 ^.eflHl-olc}. 
<87> £ i 0 o] ^ >|)2 ZL2fl^l-(Gl, G2)* fe^, ^71 *fll 5- §-£)MH 

(200)1- 150°C*]H 100°CS 50^-°l Ji, ^ §eflo] j= (200)^1 ^r£. 

0.2°C~0.3°C 3jiE<?] 53* ^ &x}. 
<88> zl^ji £ us) *H3 ZL2flH(G3)» #a*M3, '-8-71 *fl2 ^ -f , ^ B ( 200 ) "I" 

150*C<*IM 100 °CS ^z^RrCfl ^^.5]^- a]t>o] 102: ^5.3. 53* ^ 

*fl4 nsfl^(G4)l- ^ S^I°1H(200)^ ^tfl ^£^^V7> 70°C~80°C 315=3. nfl-f 

<89> ^-71 *fl2 ^-f, oje^V ^o]o.s £ 122] ^5 ^.^6 rz.2flHl:(G5, G6)* *«fl^ 

^ * #eflo}e(200)7> 100 VS. * ^517} ^ ^-5] 7l 7>*1 5^ 

oo> Tjl^sfl^ , £ 13^ *fl7 ^ *H8 nefl^s-(G7, G8)* #2:*M£ f <#7] *\}3 3b 

§3MB(200)» 150 o C^H 100*03. ^z^fetfl 35^ ^£7> ^A5)JL, $} #3HH 
(200)^ J^cfl ^r£^^ 1.0°C~2.0°C ^£1 ofltf^fe 53* *r Sl^. 

<9i> g:^ j= U o^ ^9 ^ ^10 zi2flHl-(G9 ( G10)* ^S^, #7l ^14 , * 

5l]o]H(200)# 150°C^1^ 100 °C 3 ^^>^cfl 952: ^S.7> ^^Jl, ^cfl ^S.£*Rr 
6°C ^5.°] 53* ^ 91^. =L?\JL 4^r 203: 33E7> 

53* ^ 
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<92> ^ t £ i 8 vfl^ £ 20^ #7] afloja Al^Eflofl cfl^. Al^-eflo]^ tJji]. 

# iL<^^^ nsfl = 3], £ 1821 ^1 11 * *)U2 neflH-i-(Gll, G12)-£- ZJ-zf 23 on 

<93> nelJi £ 19^1 ^]13 ^ ^114 ^LeflHl-(G13, G14)£r AA 50°C^1 <2«^ n fls. 15 ^ 

< 94 > g:^ £ 20^ *)]15 ^ ^116 HHfl^l-(G15 ( G16)£r zfzfr 80'C^ oB^-^nfli- 153 

<95> £ is^ ^))n ^ ^12 ZLEflHlrCGll, G12)* , <$7] *fl5 ^-f , ^ 

^>(AT)^- AT<0.4"C°J 

<96> ZL5}:a £ 19^ ^13 ^ *fll4 ^Efl£t(G13, G14)* ^*>^, ^7] *fl6 % + , 

^HH^r 60 ^ ol^ofl ioo°C5- ^^5]^ ^ SU, Aj-7] 5}- fSl|olEoj ^ 

^rJE^KAT)^ AT<0.2°C°1 ^-1: <£ ^ 51 cf. 

<97> HL*>, i 20^ ^115 ^ ^16 ZLEfl^#(G15, G16)# , ^7) *\)7 ^-f, ^ 

»eflolH^ 90s ^tflofl 100 ^sj^r ^ ^ 5£U, ^-71 5b #3MB^ ^ 
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<98> 0>efl^ Cfl2:5- Uflola. Al^fcflai). £ >HMH ^ #ii)H 

H ^-l-a- ^-^tb *1^ l£r ^^l «flo]a. Al^Efl 

*, 2^ Cfl2? tiflolH Al^Efl o. q-Bj-x^cf. ZL^Jl »7lEl-»^ >^7l *\}2 3-*MH 

^A^r ^r£« 18°CS *V ^-f* M-E]-v£cf. 

<99> 1] 



-T 1 * • 


(150°C->100t:) 


(AT)(TC) i 


*£ tHjSF 

(AT<HC) 


A|^Efl 1 


902. 


0.2 


1* 30s 


Al^f 2 




50-g- 


0.2 


50-g- 


^12 ^-f 


10s 


78 


5-g- 


^13 3-?- 


35* 


2 




*1)4 ^-f 


95s 


6 


4* 20S 


7\ 


103: 


80 





<100> S.I t))^ Hflo]a Al^Efl(Al^Efl 2)^1^, 1£ # 

^ZWb ^-f(*ll2 ^ X| 4 ^-f, 71 Ef), ^3 Hflola. Al^Eflofl til^fl 
*1#°1 ^14(^2 ^-f £ 71 El-) Hl^M^CXH ^-f), ^£3d7KAT)7} ?H ^ #31 

<101> f, £ ^51 yflolH Al^Eflo) ^ o. ; cflS^ »3flola Al^egofl til^fl ^zl-Al^>ol H 

711 ^*1 Al^-ol ^o.^ 7><3^Zl- «<HK*Hl ^-^-)3l- -§^*V £r££ 

<102> ^ f ^o^z^J-Alo} ^! ^ o. fe ^zl- ^ aJr^sHl i-S.51^ *m°l afl 

olH Al^EfloU Hi xl^Tll ^7l nfl^ofl, ^£^^>7> ^-g-oflSl Ir^JI, *3*fi ^ 
AV-g-£l7l^ <^4. 
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<103> ^3 0.5., ^*Rr #7l ^ #«fl, ^3#^4 ^Z^Jlalf 

<104> # 7 ] ^ A>%>ol ^fl^S. 7l2flS)<H SIM, ^#£r 

tb^Rr ^^Hf7la.Cf, M>^tb ^*H3 SflA^<>|0) ^ fO] i f 

^°1 ^*Rr 7l# -gr<>HH f-#cq ^ ^^l-^7> ^fl7l## 

€-S-Al ojl^nfl-i- *\^ 7 ] ^tb i2:*lEi7> ^ nfl ##*1 7> ^-*1 € 

^ Hti-g-°fl a^fe ^3 ^ahh si^h ^>°i ^ 3J°1 °W 

Jl S.^ ^^^^ofl 7l7fl^ 7l#3 AV^Hl o^]) tM=K 
<105> #^ yj-fi). ^-o], ^ ^ofl o}*V Wfl°lH #^ 0 1 wfl^lH-g- $1M*17> 

^€ *lH ^tllW. °H rq-^- AJ-71 AV«-l£ ^Z}-X| #7l «lB Sj-Ol^o) ^J^- 

*d <8 3*H #7l ^^t.)}7} JlHTl) zl^ji X)4fis}A) ^S)3L, =1 ^.A #?1 #^3] 
# <$<**] JIjeLT)} ^^Cf. # 7 1 #^£| #?1 Sj-olHS] ^6\] 

#?1 *)-§-fi-*flS] 71^-1- -f-^A^ ol^^7l nfl^-ofl , ^efl^ ugz^ ^ofl o} ^ ^j^cf 
#7l #^, f 5b t-^MB IL^ <#*J5H ^SLZ\^ *]?}^r 3.7]] #13 <r SU^" 



tb^, #7l §1H 2b°lH^ #71 #^ #71 §1B Sb^lHtfl^l *fl$]*l 

-fMI* 51^-5. &&*]^ ^^>7l ^tb US ^^7> <£Z§.S)°] 9X^. #71 J±i£ ^Z}-JjL 
°11 #71 ^^Al # 7 ] ^-^-H-^l^h &*mSL3, ±.^*&$i\ ^#^nfl 7 > ^fl^^l 

41-26 



\ 

\ 



#^ 2003/5/7 
1020030021920 

sM* ^1 *|S = **+*0*l ^ ^ ** 

fe «h ^ *1B *oi»3 m ^ sa^. a* 4>7i W^ia 

# oj ^ o^o] ^4.^.4 
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[3^* 1] 

#^-i?H HflolH-g- fliol3S) 7 > S^SU, ^-T-°fl ^-f^W 
^ £ €#4| #7l 3(wick)°l *g#€ «1S 

#7l ^^l^l ^f-sfl -8-71 #-?-^ *l^*RrHl *}-8-3fe *lEi; 

l-*fH #7l *1H sM = sl ^-B-^lSf JE^sj ^^1t ^l^Kn. *|H 
lit ^«l*Rr iS ^Jf; 

#?1 <g^^l ^-^O] cf^O. ^r^^ol ^-g; 

2] 

*fl 1 *oH] &<H>H, #?) #71 *lB ^ ^4 # 7 1 ^3- vjzj- 

-¥-3 f-*J ^S-fr <£^Rr *lli £ ^12 $-3.91 7 A% ^t&sls. s}^- wfloia. 
3] 

^1 1 *<M1 SM^, ^-71 #71 ^-ol=Sl #71 iS 

<3^Kr ^11 ^ #71 *1B Sfolao^ ^^J. #71 12 E^-g- 

4] 

* 2 #°ii $a<^, #7i us ^^mr, 
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#7l ^HH 7 > *1B ^(wick)ol vfl^ *g>S£ 

-a-M^r -8-71 ^-fr^l^ 3*fl #7l ^^^31 ^4#*l; si 

#7l #^-*t ^Z^-Al # 7 l ofl^pflm 7}<$Z}7] 7>^^* S^SRr 

[^*J- 5] 

*fl 3 %Hl 5U°H, #7l i£ ^Z^r, 

#7l ^#^u]l7> *i#^ afll ^Pfl7-]#^H; ^ 

-f}- 0 ^^ #7l ^-B-^ol v^^g- <H*fl #7l *fll ^nfl^^-^aoll ^til^ *)U 

#*1* it^fe 55 -i- ^ tifl oia. *1^. 

[^^# 6] 

*fl 1 %H1 fl 0 !*! , #71 $2. U 1«.9J ^ tiflol H 

7] 

*fl 5 %H1 # 7 J *fll ^Dfl7l#^a^ *)12 ^^^1#^S7> <£;t£H 

#71 afll ^zR^l^r #71 ^2 ^nfl7-l#^a^l ^-i: ^'AS. *}^r tifloln X\ 

in . 

i^^-ty 8] 

^1 5 %H1 9X°]*\, #71 *fll ^Dll7l#^3.^1 A}2 4H*1#^EL7> 

#71 A2 ^*ll*i#^3°]l A]2 ^^#^171- ^al^ 7^ ^0.3. *}±r v\]o}3_ X\^*$. 
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9] . 

i*a^ io] 

^ 5 ^Hl &°H, ^71 *fll 1"flxl^3l #71 *1H ^51^ 

11] 

^ D A €^H1 #7l Sj\# ^(wick)ol t§#^ -eriB 

#71 ^^-^1^ *1^# -f-^fl #71 ^l^^c-11 A>-g-£l^ §lEi; 

^#<>1 #71 ^^17V -^-#51^ #71 <13^M1 ^^SlJI, El-^ol # 

71 4r#£ ^^Il7> -fHJsqfe #71 *1B sKlsrsl B^H o}^; ^ 

#71 <£^#°\} JL=£t #71 4^31^ ^4^- ^tb ^ #71 3- 

12] 

*fl 11 %H1 Sll*H-H. ^71 ^^#^1^ #71 <&^&9\ o^h. ^l^J-o. 7J-^£S- ^«1^ 
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13 T 1 * 13] 
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